We have developed computer-based clinical case histories incorporating multimedia elements to aid the learning of medicine in a problem-based manner. Topics have been developed in the specialty of Clinical Biochemistry but the approach used is suitable for any branch of clinical medicine. Each topic has material aimed at medical students and also postgraduate candidates for professional examinations. A browser program is also incorporated. Emphasis is made on interaction through the case and modeling of real-life decisions in diagnosis and treatment. Advantages of the program are self-paced learning, assessment of understanding, feedback, and emphasis on deep understanding of the basic physiological and biochemical processes undeslying clinical problems.
To aid the education of medical students and postgraduates working for professional examinations 
Educational Design
Uearning a diagnostic skifi and clinical management in medicine is ideally suited to a problem-based approach and has been used extensively in medical student education in tutorial form (3) . The presentation of a clinical case history requiring reasoned decisionmaking helps the student to apply knowledge in a realistic situation, thus aiding the development of deep understanding of the subject. To allow this, the problem models the complete clinical course of a complex medical condition from the presentation of the patient to a primary care physician to the referral to a specialist.
The natural course of a condition is presented in a logical manner, with decisions required from the student over the diagnosis, diagnostic tests, and treatment regimens. Such an approach, integrating learning across disciplines, such as biochemistry, physiology, endocrinology, pathology, pharmacology, and clinical medicine, encourages a wide view of medicine, which is essential for a professional approach to live patient encounters. The integration across disciplines also reduces the artificial barriers between disciplines and departments.
In addition to the realism provided by the accurate modeling of a clinical case, students can, in some modules, enter laboratory data of their own into a simulation program, to determine the effect of alterations on complex physiological processes. Such processes ordinarily are cybernetically regulated by homeostatic feedback mechanisms; however, pathological conditions can significantly alter their balance and are important in the clinical presentation of many diseases. Many of the physiological processes have many variable inputs, and knowledge of their interaction is vital for deep understanding of pathophysiology. Successful learning can be stimulated by ensuring that students take some responsibility for the learning process. This is achieved within the program by allowing the student the choice of whether or not to use background material. This is particularly important if the student is to review the case at a later session.
Learning is also fostered by the ability to print out material from the case, to act as tutorial material or revision notes. The program is designed to be used as and when the student chooses, and sessions can be terminated at will. Such self-pacing of learning is particularly important for students studying in a curriculum that is contantly expanding. If a wrong choice is made, this fact is eventually revealed, after which the student is provided with some management choices: e.g., in hyperthyroidism, to treat with surgery, medication, or radioactive iodine.
Stage 5. Summary kase resolution.
The student is
shown the resolution of the case, based on the patient's management. A summary of key learning points pertinent to the topic is presented.
Student Assessment
Many questions are posed throughout the case (Fig.   1 ) to ensure interaction and also to test understanding. In this example, only one answer is correct, and the student has to click with a mouse-controlled cursorto make a choice. The selection appears in the box below, after which the student can click on "Prof's selection" to find out the correctanswer. "Prof" refers to Professor Opinion, who is the expert to whom the patient is referred and who acts as a guide and an examiner throughout the case. The score achieved in this assessment is added to the ongoing cumulative score for the whole clinical case.
A cumulative score is given on completion of the program.
Evaluation
A questionnaire has been designed by a professional educational advisor to evaluate the educational value of this project. This will be supplemented by direct interview of student users. International evaluation has also been arranged in North America, Europe, and Asia.
Software Design
One of the main objectives in designing the software was to engage students' attention; this is achieved in a number of ways. Screens have been designed to be simple and uncluttered, and graphic artists have been employed to design relevant images that complement the cases, rather than distract from them. The interface is designed to be used intuitively, The software has been tested on numerous sites to ensure that it performs in a logical manner and that educational objectives, such as cumulative scoring of responses, can be performed accurately and the results stored.
